Using original survey data on Senegal that include an individualized measure of consumption, we study the role played by land inheritance, other bequests and parental background as influences on an adult's economic welfare and economic activities. While intergenerational linkages are evident, we find a seemingly high degree of mobility across generations, associated with the shift from farm to non-farm sectors and the greater economic activity of women. Male-dominated bequests of land and housing bring little gain to mean consumption and play little role in explaining inequality. Inheritance of non-land assets and the education and occupation of parents (especially the mother) and their choices about children's schooling are more important to adult welfare than property inheritance. Significant gender inequality in consumption is evident.
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Introduction
The reallocation of productive assets to more efficient uses is an important means of promoting higher aggregate output in any economy. The most important (non-labour) asset in most poor countries is land. The economic, social and political means by which a country allocates its land can thus have a bearing on aggregate economic efficiency. Much of the literature has argued that well-defined individual land rights are crucial for efficiency, though there have been dissenting views. 1 The main means of changing land ownership rights studied in the literature are market purchases and administrative land reallocations, both of which have been studied extensively. 2 Yet, in many developing-country settings it may well be the case that land inheritance is a more common means of re-assigning land-use rights, although this has received very little attention. With imperfect credit markets, inheritance may have a bearing on the efficiency of farming and also promote new non-farm economic activity by providing the kind of lumpy boost to individual wealth that can allow new investment opportunities to be pursued-opportunities that would otherwise be impossible to take up given borrowing constraints. Thus there is interest in better understanding inheritance.
Equity is another reason we want to know more about inheritance. It is now understood that many poor developing countries are characterized by relatively high inequality (World Bank 2005; Ferreira and Ravallion 2009 ). However, we know far less about how much of that inequality is transmitted across generations. This can create inequalities of opportunity that come with costs to efficiency and growth, as argued in World Bank (2005) . Are these economies characterized by a high degree of intergenerational persistence of poverty and affluence, or is there churning associated with successes and failures for adults taking up new economic opportunities? How much do family circumstances matter to adult outcomes? While there has been much debate about these issues in developed countries, they have received relatively little attention in poor, primarily agrarian, economies. Inheritance of agricultural land-the main nonlabour factor of production-is the first mechanism one thinks of for the intergenerational transmission of inequality in such settings.
The role of gender is also of interest in this context. We know very little about interpersonal inequality in living standards, including between men and women, given that survey data on consumption are almost invariably collected at the household level. Since adult women are generally married, it is difficult to separate their own welfare from that of their husbands on the basis of household data. However, gender dimensions of inequality are considered important. Male control over land and its inheritance has long been a prominent gender issue in development studies. 3 Maternal education and work experience might also be expected to play a role. It has often been argued that maternal education has an important influence on children's health, nutritional status and schooling. 4 There might also be implications for adult welfare and economic activity, though there has been less research on this intergenerational linkage.
This study tries to generate new knowledge on the efficiency and equity roles of inheritance in a poor economy. The study takes advantage of an unusual new dataset that measures consumption at a relatively disaggregated level within the household, so that we can build an 'individualized' consumption-based welfare measure, to be matched with individualized data on inheritance and various control variables. The data also allow us to distinguish inheritance and its economic welfare impacts by gender. The data were collected in Senegal-one of many developing countries where these issues have salience.
We document new evidence on the extent of inequality in living standards and its origins, paying special attention to the role of inheritance. Our results lead us to question the traditional model of a developing economy with imperfect credit markets in which privately-owned land is a marketable asset generating an income stream exclusively for the designated individual owner. But our results are easier to understand in the light of richer models of underdeveloped rural economies. We already know from the literature (in anthropology as well as economics) that market failures and nonmarket allocation processes play an important role in how land is used. As anthropologists have emphasized, agricultural land inheritance in much of Africa is typically filtered through customary land allocation processes involving kinship or community groups. 5 Inheritance signals a change in responsibility, such that the recipient of inherited land inherits obligations as well as an asset, and it is an asset that is not easily monetized to support other productive investments.
The impacts of inheritance will naturally reflect how the 'dynastic family' allocates its resources, given the market and institutional environment. In principle at least, the extended family has the ability to attain any desired distribution of consumption, independently of the formal assignment of ownership rights. Indeed, it is an open question in this setting whether there is any net impact on the inheritor of a land bequest within the family.
Our results suggest that other mechanisms for the intergenerational transmission of inequality-notably related to parental education and children's schooling-are in fact more important than land inheritance in explaining interpersonal economic welfare and economic activities. Even in very poor settings, parental background can influence the schooling, expectations and life chances generally of children in ways that matter to the realized living standards of adults. There is evidence consistent with this view in the literature. Estudillo et al. (2001) emphasize the combination of both land inheritance and schooling in the inter-generational transmission of wealth in the rural Philippines. Lesorogol et al. (2011) find that the current wealth of Kenyan pastoralists is correlated with parental wealth and formal education but not with livestock inheritance. Ferreira and Gignoux (2010) find that family background characteristics are an important source of unequal opportunities in Latin America. Dumas and Lambert (2011) find that parental education has a strong effect on child schooling in Senegal. Some degree of intergenerational correlation in occupational choices can be expected, for which we find supportive evidence, though with a (possibly surprising) degree of mobility.
We begin in the following section by discussing the multiple roles of land ownership in this setting. After that we describe our data for Senegal and the methods of analysis, followed by our empirical results.
Land inheritance in an underdeveloped rural economy
Land ownership has long played a role in policy-making and thinking about economic development. Taxes and transfers are often conditioned on the amount of land owned. Famously, the American political economist of the late nineteenth century Henry George advocated taxes on the value of land, and (of course) these were to be levied on the designated owner. Taxes on land are found in almost all countries. Also, transfers and various direct interventions are often targeted according to land holding, defined by ownership. These include policies aiming to redistribute land itself. Tenure security is traditionally defined in terms of individual titles of private ownership. There have been many efforts (often supported by external development assistance) to foster individual ownership through land titling, with expected benefits to the government in efforts to tax land value, and also expected gains in both efficiency (promoting land investment through greater tenure security and access to credit) and equity (notably in promoting women's empowerment). 6
The economic model underlying all these policies essentially views private ownership of land (with or without a formal title) as a form of private wealth, which is expected to deliver exclusively to its owner an income stream derived from the productive capacity of the owned land. In the context of a mainly rural market-based economy, one thus expects land ownership to play an important role in determining the individual's standard of living. Land inheritance is one way of acquiring ownership. Thus land inheritance should be important to the inter-generational transmission of inequality and also to economic activity, including diversification into non-farm production, especially when credit is unavailable. Development policy debates have sometimes focused on inheritance laws, especially reforms aiming to improve women's rights. 7 However, it is far from clear how relevant this standard model of land as a form of marketable and productive wealth is to underdeveloped and poor rural economies where land markets are thin or non-existent and imperfect (and asymmetric) information and long-established social institutions play an important role in how land is allocated and used. The benefits from efforts to foster individual ownership titles are known to be uncertain when individual titling is introduced in an indigenous system of tenure, which 6 On the expected land productivity gains from titling see Feder and Noronha (1987) , Barrows and Roth (1990) , Besley (1995) and Deininger (2003) . 7 Hallward-Driemeier and Gajigo (2011), Deininger et al. (2010) and Roy (2011) find evidence that legal reforms related to property rights have brought gains to women (the first in Ethiopia and the other two in India). is probably why the evidence that such efforts have had their expected benefits appears to be mixed. 8 Inheritance of the family farm may well bring enhanced individual power within the family-interpretable as a non-pecuniary gain-but it undoubtedly also comes with responsibilities. Past observations about African agriculture lead one to question the extent of the gains to the inheritor of land, who may have to take on various obligations. These naturally include responsibility for the family as an economic unit, but they may also extend well beyond the family. Anthropologists have emphasized the social responsibilities that come with acquired wealth such as through land ownership, notably in Africa. 9 As Shipton and Goheen (1992: 311) note with reference to land in rural Africa, 'Rights often entail duties... Cultivation and grazing rights may entail obligations to share farm products beyond the domestic group.' Similarly, with reference to the Luo people of Kenya, Shipton (1992: 361) argues that 'Rights of individuals [over land] were not thought sacrosanct, but instead they interlocked with the rights of others, and overlapped with those of families and wider groups.' Individual responsibilities within a village economy are often embedded in broader social ties, interpretable as means of enforcing co-operative equilibria that bring collective benefits (Platteau 2000) . Whether such responsibilities come with a consumption incentive is unclear on a priori grounds, given that there are also likely to be non-pecuniary benefits and costs.
The local state and community governance are often involved in land allocation, as are traditional non-market allocation processes. In particular, land that is not kept in use and looked after appropriately risks appropriation by the community in many rural economies: the household head is thus in charge of making sure this doesn't happen so as to insure the family's long-term security. Further, membership of a (potentially large) extended family often conveys rights to work the family's land holding and/or share in its bounty. These arrangements can mean that individual land ownership conveys obligations and associated costs to the owner, especially if he or she is also the head of household. One cannot even rule out consumption losses to the inheritor. Without a land market it will be hard for the recipient to 'cash in' the land to finance some other (nonfarm) investment. The lack of a land market may then create occupational stickiness, whereby the bequest of land inhibits the recipient's transition to non-farm activities (though possibly enhancing the scope for such a transition by others in the family). Land-market failures may even entail that the (say) eldest son who gets the land and the responsibilities of being the head of household ends up trapped in farming, while his siblings see new opportunities for diversification into non-farm activities.
Indeed, inheriting the land but without the responsibilities of headship may allow the recipient to leave the land to take up some non-farm activity. Given weak market and governmental institutions for risk-sharing, the family farm is known to serve a social security role in traditional societies. The recipient of the land bequest may then effectively transfer the right to other family members (the mother, spouse and children). Their security (at some minimal level) is thus assured, and the son is free to seek work or start an enterprise elsewhere, such as in an urban area. However, one can also imagine situations in which non-market factors in the allocation of command over the product of land can discourage agriculture, even for the household head, in favour of other (non-farm) activities possibly outside the village economy, such as in urban areas. This can happen when the non-market allocation rules entail a sharing of the product of land, and that the sharing rule entails that inheriting extra land reduces the marginal product of the owner's effort in farming relative to other uses of labour time, thus generating a substitution toward non-farm activities. This is a distortion to intersectoral allocation, in the sense that marginal products of labour become unequal between activities. In principle, such an inefficiency could be avoided if the family is well informed about other (non-farm) income sources, so allowing sharing rules based on total income. Finally, it is worth underlining that land inheritance can be accompanied by learning within kinship groups-a source of specific human capital that may play an important role in the welfare gains from inheritance. It is widely believed that traditional farming practices in developing countries are characterized by a high degree of farm-specific knowledge, accumulated through experience of farming the same land. Rosenzweig and Wolpin (1985) have emphasized the role of family-specific information in explaining inter-generational and intra-household land transfers, including inheritance; they find support for the claim that specific knowledge about the family farm entails that land is kept within the family rather than being sold. This could also explain why land markets are often thin or non-existent and also why the extended family is so common in underdeveloped rural economies, given that the older generation will have accumulated greater knowledge about the family farm. As long as the extended family can share knowledge there will be little economic loss at the death of the head of the household, though one can imagine circumstances (including unanticipated deaths) when that is not the case.
The upshot of these observations is that inheritance can have ambiguous effects on welfare and economic activities. The rest of this paper will address these issues empirically using an unusual data set for Senegal.
Setting and data
More than half of Senegal's population is rural-57 per cent out of a population of about 12.5 million inhabitants in 2009-although the contribution of agriculture to GDP amounts to only 18 per cent. 10 Like other African countries, Senegal has seen considerable population urbanization; at the time of independence in 1960 rural areas were the home of 77 per cent of the population.
On paper, agricultural land is allocated through local administrative processes in Senegal. Since 1964, most of the land (between 95 and 98 per cent) has been part of what is called the national domain (Caveriviére 1986) . Land use rights are attributed by local land committees on the basis of needs and capacity to farm. This land cannot be sold and in theory cannot be bequeathed either (Caveriviére 1986 ).
However, the reality on the ground is clearly rather different. Bequests are common, including land inheritance. The survey data we use indicate that 31 per cent of men, but only 17 per cent of women, report that they inherited land. (If one confines the sample to those whose father has died, the proportions are 43 per cent for men and 28 per cent for women.) Looking at all forms of inheritance (including housing, durables, money and productive assets) 54 per cent of men in the sample inherited something, while 38 per cent of women did. In practice, heirs are given priority to obtain the use rights over any other potential users. Hence, inheritance of paternal lineage land is an important means of access to ownership.
Until the constitution of 2001, women were not allowed to own land in Senegal. Furthermore, until May 2010, they were not allowed to be part of the land committees in charge of the attribution of use rights. Hence, women very rarely received land through this allocation mechanism. On the intergenerational transmission side, several inheritance laws coexist in Senegal that give very different treatment to women. Each individual can choose before his death which law he wants to abide by. The French inspired system of inheritance dictates that wealth be shared equally among children, whatever their gender. By contrast, the Islamic inheritance law (which is the most common choice in practice) limits the inheritance of daughters to half of that of sons. 11
In addition, entrenched tradition favours sons for inheriting land. Daughters are supposedly compensated by their brothers with money or other forms of wealth, for what would have otherwise been their share of land inheritance. The data (described in more detail below) reveal that very few women (about 4 per cent) have any land to transfer to their heirs when they die, while more than a third of the men leave some land. In the sample, we observe very few changes in land ownership over the five years preceding the survey. Nevertheless, half of the cases where the amount of land owned increased are due to inheritance.
In these respects, Senegal is not unusual within Sub-Saharan Africa (Cooper 2008 (Cooper , 2010 . The rights of women to land are mainly indirect . As a daughter living in her father's household, a woman will work on the family land and eventually obtain use rights on a plot. As a wife, she'll work on the land of her husband's family and might also have use rights on a particular plot. If she is in neither of these positions, she simply won't have access to land. This in part explains the high remarriage rate following widowhood or divorce. Whether this fact contributes to gender inequality in terms of well-being is a question we want to explore in this study. The PSF is a nationally representative survey covering a sample of over 1800 households spread over 150 clusters drawn randomly from the census districts so as to insure a geographically representative sample. About 1,750 household records can be exploited, covering 14,450 individuals. The survey describes a population of which the majority (57 per cent) live in rural areas, 48 per cent is male and 95 per cent is Muslim-statistics that accord well with other sources (World Bank 2009). Urbanization over time is evident in that, amongst those adults who had a father in rural areas, 22 per cent now live in urban areas. A similar percentage of those whose mother lived in rural areas also do so.
Senegalese households are large, with slightly more than eight members on average in the PSF. The families are typically multi-generational. Polygamous unions are common, with 24 per cent of married men and 37 per cent of married women engaged in such unions, which mostly comprise a husband and two wives (only 20 per cent of polygamous unions have more than two wives). We find that 31 per cent of polygamous men have non-cohabiting wives. Among those, in only half of the cases are the two parts headed by the same person or by the husband for one and a wife for the other i.e., for the other half, a married polygamous women is living in a household headed by a relative (mainly her father, brother or son). Those large households are extended both horizontally and vertically, with 36 per cent of household members that are neither the head, nor one of his wives or children. Two-thirds of households include such 'extended' family members.
In addition to the usual information on individual characteristics, the survey collected details on each household's structure and budgetary arrangements. Each household was divided into 'cells' according to the following rule: the head of household and unaccompanied dependent members, such as his widowed parent or his children whose mothers do not live in the same household, are grouped together. Then, each wife of the head and her children make up a separate group. Finally, any other family nucleus such as a married child of the household head with his/her spouse and children, forms a separate group. This disaggregation emerged from field interviews as being the relevant way to split the household into its component groups. It is worth noting that enumerators saw this as a fairly natural way to divide households and had no difficulty organizing the household in this way and collecting the data accordingly.
Consumption expenditures are recorded in several parts: first, all common expenditures are collected (housing, electricity, bills etc.). Regarding food expenditures, a detailed account is made of who shares which meal and how much money is specifically used to prepare this meal (the 'DQ', i.e. 'dépenses quotidiennes', which is the name the Senegalese give to the amount of money a woman has at her disposal to buy fresh ingredients for the meals of the day). Then individual consumption is collected at the group level (such as clothing, mobile phone, transportation, food outside the home). Finally, expenditures that are shared between several groups but not the whole household are collected.
Hence, a measure of per capita consumption can be constructed at the group ('cell') level and this allows us to identify unequal consumption levels within households. Subgroups also emerge that take some or all of their meals separately (in 17 per cent of households), thus widening the possibility for differences in nutritional intake among household members.
Thanks to these data we can construct a relatively individualized measure of consumption, which is almost never available in household surveys. This is what we will use to assess individual economic welfare. The measure we use here is the amount of expenditures specific to the cell and not shared with any other cell plus the cell's imputed share of the household's joint expenditures. We will restrict our study to individuals who are heads of their cells. They are all adults with at least one dependent, and for consumption purposes, they are assumed to be the decision makers at the cell level. We are therefore left with 4401 observations, of which 56.8 per cent are women. The average number of cells per household is 2.51. The range is from 1 to 12; 81 per cent of the sampled households have more than one cell.
When looking at total expenditures, inequalities within the household are evident: the ratio between the expenditures of the richest and the poorest group within a household can be as high as 18 and is still equal to 4.4 after trimming off the 5 per cent most unequal households. Computing an inequality index for the distribution of cash expenditures in the population, we find a Gini index of 59.8 per cent if we attribute to each person the average per capita consumption level in his or her household. The index is 62.7 per cent if instead each individual is attributed the per capita consumption in his cell (i.e. the sum of the per capita expenditures specific to the cell and of the cell's share of common household expenditures, distributed on a per capita basis within the cell). The Gini index of inequality in the distribution of the cell-specific component of cash expenditures (ignoring the joint consumption within the household) is 77.9 per cent.
The individualized consumption data reveal a sizeable gender gap. Regressing the log of cell consumption on gender, the regression coefficient (the difference in mean log consumption) is 0.57 and is significant at the 1 per cent level (t=14.92). Importantly for the purpose of our study, these data include information on parental characteristics and inheritance. If the parent has died, the survey asked whether he or she left any inheritance and then, for each person, whether they obtained any inheritance in the form of land, housing, money, durables or productive capital. No valuation of these inheritances was obtained. In particular, we do not know how much land was inherited, although the endogeneity concerns (which we return to) would clearly be even greater using amounts of inherited land rather than simply the incidence of inheritance.
Results
We begin by describing inheritance patterns in our data, after which we study the associations with living standards, economic activity and mobility. (Appendix 1 gives summary statistics on the main variables used from the PSF.)
Inheritance patterns
As can be seen in Table 1 , many more fathers have an inheritance to leave to their heirs than do mothers. Seventy-two per cent of deceased fathers left land bequests, but only 22 per cent of deceased mothers did so. Fathers bequeath their wealth to their sons more often than to their daughters, particularly when it is in the form of land. Mothers treated sons and daughters roughly equally in this respect.
With regard to parental characteristics, information was collected on the occupation and education of each parent for each individual. The last place of the mother and father's residence is also known (allowing us to know in particular whether an individual resides in the same village as his parents).
Occupation has been classified under three headings: agriculture, non-agriculture or inactive. Table 2 gives the joint distribution of occupations of parents and their children for men and women. The table also gives Cramer's V; in all four cases the correlation is significant at the 1 per cent level. 13 We find that 36 per cent of individuals had a father working in agriculture, while 22 per cent declare that their mother was in agriculture. Note that 'housewives' are coded as inactive. It is likely that mothers were declared housewives even when they did some agricultural work so that those who report being in agriculture probably really dedicated most of their time to this occupation, suggesting relatively poor households. When the mother is declared a farmer, in 72 per cent of the cases, the father is also in farming. More generally, parents' sectors of activity are highly correlated.
Women have been moving out of engaging solely in household work. We find that 48 per cent of sampled women were coded as 'inactive' but that this was true of 61 per cent of their mothers. One third of those with inactive mothers went into the non-farm sector, with far fewer going into farming.
In fact Table 2 suggests considerable mobility out of farming across generations. Only one third of the one third of men whose father worked in agriculture stayed in the sector, though there is stronger persistence with respect to the mothers' sector with 43 per cent of the men ('only' 33 per cent of the women) who declared that their mother was working in agriculture doing so as well. Participation in the non-farm sector was more persistent across generations, with nearly three quarters of those men whose father worked in the non-farm sector being also recorded as working in that sector.
To further explore the characteristics of those who inherit, Table 3 gives probits for any form of inheritance, while Table 4 gives probits for land in particular; in both cases these are marginal effects. In each case we also give the breakdown by gender. We give results for two specifications, the second of which drops a number of variables that might be considered endogenous to inheritance. (Later we will use these pruned regressions as the first stage for an instrumental variables estimator.) While the causal interpretation of the first regression (including the endogenous variables) can be questioned, it is still of descriptive interest.
We include a wide range of controls in these regressions (and those reported later), including the following individual characteristics: gender, age and age squared, age at first marriage, a dummy for whether one is the first born of a given gender among siblings with the same mother and same father, a dummy for whether one is the first born among all children with the same mother and father, a dummy for whether the first born sibling from the same mother and father is a boy, number of brothers from the same father and mother, number of brothers from the same father only and same mother only, and the same three variables for sisters, dummies for ethnic group, a dummy for being Muslim relative to other religions, having some formal education, whether fostered as a child, and whether fostered at a young age (prior to two years of age, which typically implies a permanent move for the child in the Senegal context). There are also controls for parental characteristics (education, occupation, place of residence, whether the father died in the last two years, and whether the mother did so) and some demographic variables describing the household (log household size) and the individual's cell (log cell size, share of adults and share of children age five and under). In all cases our education variable is defined as a dummy for whether the individual has some formal education.
We continue to find that men are more likely to inherit than women, even with the controls. Being male adds 0.11 to the conditional probability of receiving any inheritance, while it adds 0.07 to the probability of inheriting land.
Unsurprisingly, the death of either parent increases the probability of inheritance, and the coefficients are considerably higher for paternal death. In the full sample, death of the father alone adds 0.67 to the probability of inheritance, while death of the mother adds only 0.15. This is probably due to the fact that at the death of a woman, her land is first passed onto her husband and transferred to the children only at his death. By contrast, children inherit from their father at his death, whether or not their mother is still alive. These effects are significant across almost all strata and specifications, the only exception being that death of the mother is not a significant predictor of land inheritance by women. The effect of a father's recent death dampens the large 'father dead' effect (bringing it down from 0.67 to 0.57, when the mother is still alive), suggesting that inheritance is delayed somewhat.
There is a positive coefficient on education in the regressions for any inheritance, which casts doubt on the idea of substitution by parents between formal schooling and inheritance (whereby some children get some form of inheritance while others get formal schooling). However, there is some sign of such substitution for land inheritance, though it is only statistically significant for women; those women with formal schooling are less likely to inherit land. Obviously, this might reflect the individual choice of an educated woman with a non-farm economic activity to give up her land inheritance to the benefit of her siblings, rather than a parental decision to substitute one form of transmission for another.
Men who were fostered as boys are more likely to inherit land unless they were fostered before aged two. This pattern is plausible. Fostering out a very young child is suggestive of giving away the child (for example to a childless parent), which is an indication that inheritance is unlikely. By contrast, fostering an older child is in general less permanent and more suggestive of an investment in the child, which would also suggest that inheritance is more likely. 14 None of these effects are statistically significant for girls.
Having a mother active in the non-farm sector significantly increases the probability of any inheritance for men although not for women. For land inheritance, it is father's nonfarm activity that matters but negatively-significantly reducing the likelihood of inheriting land for both genders. Paternal activity in farm work has no effect on inheritance but maternal farm work has a positive correlation with men's, and less so women's, land inheritance.
Finally, the number of siblings of the opposite gender is significantly associated with inheriting from one's parents. For men a positive effect on land and on any inheritance, is related to the number of sisters from the same father or same parents; 15 for women, the number of brothers from the same mother reduces the likelihood of getting any inheritance while more brothers from the same father has a significant but small positive influence on land inheritance.
Controlling for these other variables, there is little sign that the probability of inheritance is different between urban and rural areas for men. However, women's probability of any inheritance is lower in rural areas.
Effects of inheritance on consumption, economic activities and mobility
We regress the log of cell-specific consumption expenditure per person on dummy variables for having inherited land, housing and other assets (finance, consumer durables and physical capital). The regressions also included a large number of control variables, to account for the heterogeneity in individual and household characteristics, including parental characteristics, as described above. Other dependent variables we study include farm and non-farm activity and mobility (whether the respondent lives where his/her parents had lived). We follow past literature in assuming the exogeneity of inheritance (and other aforementioned controls); indeed, inheritance has been used as an instrumental variable for current wealth and land rights in explaining various dimensions of current living standards and land productivity. 16 However, the assumption can be questioned (as we discuss later) and so we also test robustness to relaxing the exogeneity assumption, under assumed exclusion restrictions related to the family of birth.
Tables 5, 6 and 7 give results for (log) cell expenditure per person; recall that this combines the cell-specific expenditures with imputed values for the cell's share of jointly consumed items within the household. Table 5 first presents the coefficients on inheritance estimated without any controls, followed by those estimated by adding various correlates, which we do in two steps: adding controls for geographic effects alone, and then adding the controls for individual, household and parental characteristics. We next give results with all controls for the full sample, and for both an urban-rural stratification and gender stratification in Tables 6 and 7. Without any controls, inheriting land has a strong negative correlation with consumption (Table 5 ). But this largely vanishes when one controls for location, reflecting the fact that rural households tend to be both poorer and more likely to inherit land. Similarly, inheriting a house is strongly positively correlated with consumption without controlling for location or other individual and household characteristics, but this vanishes when the controls are added. However, a positive effect of other (non-land, non-housing) forms of inheritance emerges with the controls.
This finding of no statistically significant effects of land or housing inheritance in the full sample with controls is also evident in the various strata (urban/rural, male/female) ( Table 6 ). The significant effects of other types of inheritance in the full sample are confined to the rural stratum and to men.
Recall that we find a sizeable gender gap in consumption. Strikingly, we find that this gender gap in consumption largely vanishes when we add our controls. Adult male heads of cells (typically, though not always, the overall household head as well) have higher consumption than females ceteris paribus, but the difference is modest at a gain in log consumption of 0.01, and it is not statistically significant (Table 6) . Note, however, that our controls include variables such as schooling, which are unequal between genders. So our finding can be interpreted as indicating that the gender gap in consumption can be explained by the gender difference in individual and household characteristics.
Along with the gender differences in characteristics, which (as we have seen) account for the gender disparity in consumption, there are also gender differences in returns to characteristics. A Chow test rejects the null hypothesis of equality of the coefficients across the regressions for men and women (F(72,1498) = 1.84; Prob. > F < 0.00005).
Both own education and parental education are significant in the consumption regressions. Strikingly, maternal education has a much stronger effect-a change of 0.27 in log consumption-than paternal education, and this is due to its effect in urban areas and for women.
Other parental characteristics matter. Having a father (but not a mother) who worked in the non-farm sector has a large and significant effect on log consumption of 0.30; having a father in farming has a smaller effect (0.17). (The left out category is inactive.) These effects are stronger for men than for women. It is clear that parental characteristics matter, even though land and housing inheritance do not.
Being fostered out as a child is associated with higher adult consumption; the effect is confined to men, and is stronger for those living in urban areas. This result is consistent with the fact that the practice of fostering (which is common in Senegal) is often associated with investment in the human capital of the child. Notice, however, that having been fostered out young has an offsetting effect for men. The positive effect on adult welfare is for those who were not fostered young. 17 When we stratify by the interaction of gender with urban-rural residence, a sharper picture emerges on the adult consumption gains from other forms of inheritance, namely that they are confined to rural men (Table 7) . Table 8 summarizes the key marginal effects from probits for agricultural selfemployment. Again, parental characteristics matter, though in some possibly surprising ways. Having a father in farming does not have a significant effect, but having a mother who was a farmer makes it more likely one will be a farmer. This is so for men and women, but is significantly larger for men in rural areas. Having had either parent in the non-farm sector makes it less likely one will be a farmer in rural areas, although the effect is far more pronounced for the mother in the case of rural men, while it is the father effect that is stronger for women.
Parental schooling effects on the probability of being a farmer seem weak, though for rural women there is a significant positive effect of father's schooling and negative effect of mother's schooling (both significant at the ten per cent level). Own formal schooling makes it less likely that men will be in farming, but makes this more likely for women.
We find that inheriting land makes farming more likely though this effect is confined to women in rural areas. Endogeneity is a concern here; as women rarely inherit land, those who remained in the same village as their parents and are in farming are more likely to be the ones who inherit land. Inheriting land does not make it more likely that men will be farmers. We find no significant effects of inheriting a house. Other (nonland, non-housing) forms of inheritance are associated with lower probabilities of an adult being in agricultural self-employment. This effect is found in both rural and urban areas, though it is stronger for rural areas (Table 8) . The effect is similar in size for men and women, though only statistically significant for women. Table 9 reports analogous results for non-farm occupations. Having a mother in the nonfarm sector significantly enhances the probability of an adult working in the non-farm sector. Higher own schooling increases the probability for men (and it is a larger effect for men in rural areas) but not for women.
We find no evidence that inheriting land has a significant effect on the likelihood of doing non-farm activities (Table 9 ) (although, as we will see, this changes when we allow land to be endogenous). However, inheritance of other (non-land, non-housing) assets makes it more likely that women will be employed in the non-farm sector, notably in urban areas (Table 11) .
A number of effects on mobility-identified by whether an adult lives in the same place as his or her parents-are evident in Table 10 . Having a farmer for a father makes a son's mobility more likely, though the effect is only significant for rural men. Having a father who worked in the non-farm sector has the opposite effect-increasing the likelihood of living in the same place, though the effect is only significant for rural areas, and is larger for rural women. Having a father with formal schooling makes mobility more likely for urban men; having had a mother with schooling makes it more likely that a woman will live in the same place as her parents. Own formal schooling makes mobility more likely, though the effect is only significant for rural men and urban women.
Inheriting land does not have any significant effect on the probability of moving to a location different from where one's father resided in the sample as a whole (Table 10) . However, there is a sign that inheriting land actually encourages such mobility for urban women. Inheriting a house makes it more likely a man living in rural areas will have the same residence as his parents-in a rather obvious way since the one brother who will inherit the house is the one who intends to live in it (or already does)-but there are no other significant effects of this form of inheritance. Nor are there any significant effects of other (non-land, non-housing) inheritance.
Further tests of robustness
We present a number of tests of the robustness of our findings, focusing especially on the effects of inheritance.
Possibly the effect of inheritance is diluted by including in the sample cell heads whose parents are still alive, and cannot (of course) be a source of inheritance. We tested this possibility by only including cases where either the father or the mother is dead. Again we found no significant effect of inheriting land, though a positive effect of inheriting a house did emerge in the urban sample. 'Other inheritance' remained significant in the full sample, and is due to men. Most other results were robust. The effects of maternal characteristics (sector and education) on the probability of being a farmer are stronger when one confines attention to the sample with either parent dead. This sub-sample reveals a stronger effect on non-farm employment of having parents who did non-farm work.
We also tested sensitivity to allowing for an interaction effect between inheritance and the time since the father died; for those with a dead father, the mean time since death is 22 years (the median is 19). It is not clear on a priori grounds what one would expect. The inherited asset may have a positive rate of return allowing capital accumulation, though other factors may come into play; for example, there were clearly fewer options to farming for those who inherited the land a long time ago. Also, assets (including land) depreciate in value over time. Our tests involved simply adding an interaction effect between inheritance and years since the death of the father to the preceding regressions. 18 For cell consumption per capita, there was a negative interaction effect though only amongst urban men, for which the effect was significant at the five per cent level. The total effect was positive up to about 30 years, though not significant even when the father died recently. For agricultural self-employment the interaction effect was often positive though generally not significant, except for urban men; for non-farm employment the pattern switched, with a negative interaction effect, though again not strong. However, allowing for such an interaction effect does not change our main findings reported above.
Yet another variation is to allow for 'cross-effects' of inheritance and education of the spouse (for example, including the inheritance of a woman's husband in the regression for her consumption or economic activity). We found no significant cross-effects of inheritance or education on consumption for either men or women. Nor were there any significant effects of a husband's inheritance on the wife's sector of work. 19 There were signs that a wife's inheritance increased the likelihood of men in rural areas being farmers, and made it more likely that urban men would be inactive. One significant cross-effect was that having an educated husband made mobility more likely for women, as measured by whether she lived in the same village as her parents. This was found in both urban and rural areas.
Another possible concern is that some of our regressors may be considered endogenous. The main results on the effects of inheritance were found to be robust to dropping other potentially endogenous variables, namely own-schooling, being fostered as a child and age at first marriage. (The endogeneity concern here is that these variables may be jointly determined with land inheritance.) One change of note is that dropping own education revealed even weaker effects of parental education on sector of employment.
Our assumption that past inheritance is exogenous to current living standards might also be questioned. Choices about who inherits the land may be influenced by factors that are unobserved by us, but observed by the parents or other stakeholders-factors that are also correlated with the economic activity and economic welfare of the child on reaching adulthood. It may be decided by the family group that one of the sons is best suited to taking charge of the family farm on the father's death. This may reflect a latent interest or ability at farming, revealed while growing up. Or it may be that other sons show more aptitude for non-farm work. Parents may also have gender preferences in their choices about inheritance and schooling-choices that are influenced by both market and non-market parameters. 20 Another potential source of endogeneity is the fact that children could possibly decline the inheritance, in particular of land, if taking care of it is not compatible with their preferred activity or if, being themselves economically successful, they feel that their siblings have a greater need for it.
In testing the robustness of our results to treating inheritance as endogenous, the key identifying assumption we make is that the death of the father or mother only matters to an individual adult's current economic welfare via inheritance of land or other assets. It is hard to see why parental death sometime in the past would matter to current adult consumption except via inheritance and (hence) wealth. Possibly the shock of parental death will have an impact, but then we control for a father's recent death (within the last two years) in all our regressions.
We can only convincingly treat one inheritance variable as endogenous, solving out other endogenous variables. 21 We do so for any inheritance taken together, and separately for land, excluding other forms of inheritance. We also drop any variables that could be endogenous by the same logic, notably own education. (Parents may decide that one son gets the schooling while the other gets the land.) We also drop fostering and age at marriage for the same reason. Table 11 gives the IV estimates for each of the dependent variables. 22 (Note that the estimator is not feasible for the sub-sample for which the father is dead.) Our results on land inheritance are reasonably robust to relaxing the exogeneity assumption. In particular, we still find that land inheritance does not convey any significant consumption benefit. However, we now find that land inheritance tends to encourage a shift from farm to non-farm work, suggesting that there was a downward bias in the earlier estimates (Table 9 ). On investigating this effect further we find that it is present for both the subsamples that are heads of households and those that are not, but that it was far stronger (in size and statistical significance) for those who are not heads of household. Table 11 gives a split of the results for non-farm activities according to whether or not the cell head is also the overall household head. 23 The difference is even more pronounced if confined to men only; the IV coefficients on land inheritance are 0.460 (s.e.=0.333) for male heads of household as compared to 1.374 (s.e.=0.445) for male non-heads. The latter sub-sample tends to be comprised of married brothers of household heads. When land inheritance comes without the responsibilities of headship it appears to be an important factor in encouraging diversification into non-farm activities.
We found that the absence of a significant impact of land inheritance, once instrumented, on the probability of being in farming was true for all the sub-samples we considered (men, women, household heads). Furthermore, on running the same regressions using as the measure of inheritance whether or not the individual received any inheritance of any type, the results were qualitatively very similar to those for land inheritance.
Implications for explaining inequality
It is clear from these results that bequests can play little role in perpetuating consumption inequality. However, other parental characteristics clearly do matter, both directly and via a child's characteristics at adulthood, notably education. Table 12 presents decompositions of consumption inequality implied by the regressions in Table 6 . (Appendix 2 explains how the decompositions were done.) 21 We tried using death of father and death of mother as two IVs for two inheritance variables (land and other) but these did not have sufficient power for credible identification. 22 For consumption, we also used the treatment effects model (the 'treatreg' estimator in STATA) which uses full maximum likelihood to estimate the effect of an endogenously chosen binary treatment on another endogenous continuous variable, conditional on two sets of independent variables. This gave very similar results. 23 No such interaction effects were evident for the other dependent variables in Table 11 . Far more important to inequality than inheritance is 'own schooling,' which contributes 9 per cent to overall consumption inequality (almost one fifth of the explained component). The share is even higher for women. Demographics, especially cell size and the proportion of adults, also emerge as large contributors to inequality, especially in rural areas; this probably reflects differences in the available labour force. In the national sample, almost half of the explained inequality is attributable to rural-urban location.
Conclusions
We find evidence of significant intergenerational linkages in this setting. This is evident in the correlations between parents' and children's sectors of occupation, which persist on adding controls for heterogeneity in other respects. Nonetheless, there is still considerable intergenerational mobility, both across sectors and residentially, which appears to be primarily associated with the transition from farm to non-farm activities.
Only one third of the sons of farmers stayed in farming. And adult women in our sample are far more economically active than were their mothers.
Our results suggest that gender plays an important role. There is consumption inequality between men and women, though this is largely accountable to factors such as education. The intergenerational linkages through the mother appear to be stronger than through the father, including on the son's economic activity. Educated mothers are more likely to have sons in the non-farm sector. While women with formal schooling are no more likely to be in non-farm employment and (slightly) more likely to be farmers, it is their sons who are more likely to find their way into the non-farm sector.
Assuming conditional exogeneity of inheritance (with a wide range of controls), inheriting the land makes it more likely that a woman will stay a farmer, but not so for men. Inheriting other (non-land, non-housing) assets appears to help get women into non-farm work, but there is no such effect for men. However, endogeneity bias might partly account for those results. When we allow for the possible endogeneity of inheritance by assuming that the death of a parent only matters via inheritance (though allowing for the short-term shock of parental death) we find evidence that inheritance does play a role in facilitating diversification into non-farm activities, although this is only present for men who do not also inherit the responsibilities of being the overall head of the household. The potential wealth effect of an inheritance on activity choice seems to be inhibited by the obligations attendant to household headship.
On average, inheriting the land or house brings no significant gain to an adult's consumption. It appears that intra-household allocation across generations comes fairly close to equalizing consumption between otherwise identical individuals, only one of whom takes on the responsibility for the family's land and housing assets. However, we find that there are significant gains from inheriting other (non-land and non-housing) assets. In particular, formal schooling appears to yield much higher returns.
In short, while intergenerational linkages clearly matter, there still appears to be considerable intergenerational mobility in this setting. Inheritance of land or housing contributes very little to overall inequality, and does not appear to be an important channel for enhancing economic efficiency through transfers of ownership. Non-land inheritance, schooling and parental characteristics (especially the mother's) appear to play a far more important role. Notes: Robust standard errors in parentheses, clustered at the household level; *** p<0.01, ** p<0.05, * p<0.1. The variables 'First same gender', 'First of siblings' and 'First born is male' all refer to children of the same father, same mother. Regressions also contain regional (department) dummies. The reference variables are Wolof ethnicity, all other religions, occupation 'inactive', share of cell members 5-15, no and non-formal schooling.
Source: authors' computations Notes: The statistics are population weighted. The variables 'First born same gender', 'First born of siblings' and 'First born is male' all refer to children of the same father, same mother.
A measure of (relative) inequality can be written in the generic form: ) / ,..., / ( 1 μ μ N y y I I = where y i is the i'th person's consumption in a population of size N and μ is mean income. We assume that this measure is continuous, symmetric (swapping incomes does not change the measure), normalized such that inequality is zero when all persons have the same income, and that the measure satisfies the Pigou-Dalton transfer axiom' such that a transfer from rich to poor reduces inequality. For some sorts of distributional comparisons we may not need to know any more about the measure of inequality. 24 In our empirical work we will focus on two special cases of the above class of measures. The first is the well-known Gini index (G), given by the (household-size weighted) mean absolute deviation between all pairs of per capita household incomes. The second is a member of the Generalized Entropy class of additively decomposable measures, namely the average log deviation of incomes from their mean: We will ask how much of the level of inequality or its change over time is due to some variable determining consumption through a stochastic process. Write the regression model as: β where x ik is the k'th predictors (x im can be taken to be an error term, with β m =1). Following Fields (1996) and Ravallion and Chen (1999) , the contribution of the k'th explanatory variable to total inequality is given by: This is simply the product of the partial regression coefficient of income on schooling (holding all other variables constant) with that total regression coefficient of schooling on income (holding nothing else constant). The contributions of each asset to the changes over time can then be determined. The precise decomposition will naturally depend on the regression specification.
